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FOREWORD 

Supplemental  tests  1  through  4  ^'or  the  operational  evaluation  of 
Electronic  Countermeasures  Set  AN/iifliQrS(XL-2)  were  conducted  In  re¬ 
sponse  to  a  request  from  the  Coninandlng  General,  IMted  States 
Continental  Army  Command.  73aese  tests  determine  (1)  mutual  Inter¬ 
ference  of  two  AMAlIA-d(XL-2)  jammers  and  (2)  mutual  Interference 
between  the  ANAiDQ-S(XL-2)  Janmer  and  communications  systems.  This 
report  was  prepared  by  the  Electronic  Warfare  Department,  U.S.  Amy 
Electronic  Proving  Ground,  as  a  part  of  Project  33**$6-0013  to  supplement 
"Final  Report,  Operational  Evaluation  of  Electronic  Countexmeasures 
Set  ANAlA-d(XI/-2),"  (U)  USAEPG-SIG  920-72.  It  will  serve  as  a  guide 
In  future  design  development  and  doctrine  of  tactical  enqployment. 


H.  McD.  BROWN 
Col  SigC 

Chief,  Electronic  Warfare  Department 
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ABSTRACT 

The  results  of  four  operational  field  tests  of  the  Electronic 
Countermeasures  Set  AN/MIA-S(XIi-2)  are  set  forth  to  supplement  the 
tests  reported  in  Final  Report,  Operational  Evaluation  of  ipiectronlc 
Countermeasures  Set  ANAfljQ-8(XL-2),  (U)  USAEPG-SIG  920-7^?^"^  The^- ■ 
supplemental  tests  are  concerned  primarily  with  mutual  Interference 
from  the  use  of  the  AN/MLQ-8(XL-2)  in  close  proximity  to  another 
ANAtift”^(XL~2)  or  to  other  friendly  electronic  equipment.  Tvro 
AN/MLQ-8(XIi-2)  jammers  en^jloyed  for  mutual  protection  interfere 
slightly  vrith  one  another  when  sited  1,000- 'yards  apart^ 
tactical  ranges  of  2,000  yards  or  more^^o  disability  is  indicated. 

The  jammer  must  be  separated  from  division-area  grid  communications 
by  a  distance  of  1  mile  to  prevent  disruption  of  teletype  circuits. 

When  the  Itadio  Terminal  Sot  A1'I/TRC-2/+  of  a  grid  system  is  sited  from 
2  to  15  miles  from  the  AN/MI^8(XL-2),  it  shares  power  in  proport.ion 
to  which  lobe  of  the  ANAiI^“S(XL-2)  antenna  is  affected  by  the  into.r- 
fering  transmission.  IJlis  power  sharing  prevents  predetonation  of 
VT  fuzes,  or  effective  AN/MIA-8(XL-2)  operation.  If  the  ANAthQ-8(XJj-2) 
is  kept  1/4  mile  away  from  Radio  Set  Aircraft  Radio  Corporation  (ARC) 
Type  12  used  for  voice  communications,  the  interference,  although 
perceptible,  does  not  prevent  communication. 
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iSectloii  I.  Introduction 


1.  GENERAJ. 

Electronic  Coimtoivenrjnros  Set  Al']/!V'lLQ-8(XL-2)  was  field-tested  at 
the  U.S.  Army  Electi-onic  Proving  Ground  (USAEPG)  duriiig  the  summer 
and  autumn  of  1956.  The  results  of  tlie  tests  are  set  forth  in  "Final 
Report,  Operational  Evaluation  of  Electronic  Countermeasures  Set 
AN^ALQ-8(XL-2),"  (U)  USAEPG-SIG  920-72,  as  a  part  of  Phase  II,  Equip¬ 
ment  Test  and  Evaluation,  of  tlie  USAEPG-3  program. 

2.  BACKGROUND 

A  doctrine  of  employment  was  developed  whereby  tv/o  jammers  were 
to  be  employed  simultaneously  because  the  individual  unit  was  shov/n 
in  the  tests  of  1956  to  be  incapable  of  adequate  self -protection 
against  VT  fuzes.  It  v/as  necessary  to  verify  this  doctrine  by  a  test 
to  determine  vdiether  or  not  the  two  equipments  operating  as  a  pair 
for  self -protection  inberfei-e  v/itli  each  other  and  thus  reduce  the 
effectiveness  of  the  jamming.  As  it  had  previously  been  determined 
that  two  ANA!LQ-8(XL-2)  jammers  could  be  employed  effectively  with 
intervening  ranges  of  2,000  yards  or  more,  the  test  of  mutual  inter¬ 
ference  of  the  jammer  described  in  this  report  simulated  a  situation 
in  which  the  jammers  werx;  only  1,000  yards  apart  with  antennas  beamed 
to'.vai'd  eacli  other.  Even  under  these  unfavorable  conditions,  the 
mutual  interfei'once,  although  noticeable,  is  not  of  sufficient  dura¬ 
tion  or  of  imlfomi  frequency  to  reduce  the  effectiveness  of  the 
jaiiuaing. 


In  some  previous  tests  of  the  AIl/f.lIQ-8(Xl-2),  intC3:\ference  effect 
on  near’by  radio  comiaoni cations  were  obsei'vud.  It  \<'as,  therefore,  noc 
essar>'  to  deteiniine  hoi/  ser’'‘ns  tiu'  effects  jovq  ^md  the  distances  at 
which  the  effects  wei-e  observed.  Tests  weiti  also  scheduled  to  deter¬ 
mine  the  deterioi’ation  in  VT-fuze  jamming  caused  by  the  communication 
linlcs  sharing  power  v/ith  the  ANAiLQ-8(XL-2)  . 


SECRET 


Section  II.  Description  of  Additional  EQuiranent  for 
Su-pplemental  Tests 


RADIO  TERMINAL  SET  AN/TRC-2A 

Radio  Set  AN/TRC-24  provides  fm.  radio  facilities  for  voice,  fac- 
sindle,  and  teletype  transmissions  in  the  usable  frequency  range  of 
100  to  400  Mc/s  over  an  unobstructed  line-of-sight  path.  The  set 
transmits  basebands  in  the  frequency  range  from  250  to  68,000  cps. 
Telephone  Terminal  AN/TCC-7  contains  three  modem  (modulator-demodula¬ 
tor)  units,  three  subgroup  modulators,  the  group  modulator,  the  order 
wire,  and  the  68-kc/s  pilot  circuits  that  provide  12  channels  of  traf¬ 
fic  signals  and  one  channel  of  order  wire  signsds.  Each  modem  can  ac¬ 
cept  four  voice-signal  modulations  in  the  frequency  range  from  250  to 
3,500  cps.  Use  of  the  AN/TCC-8  permits  eight  teletype  channels  to  be 
put  on  one  voice  channel,  which  gives  the  equipment  a  total  capability 
of  96  teletype  chsuinels.  This  type  of  communications  system  is  used 
in  existing  division-area  grid  COTmunications,  A  block  diagram  of  a 
division-area  grid-communications  system  diagram  is  shown  in  fig.  1, 

L.  RADIO  SET  ARC  TYPE  12 

Radio  Set  ARC  Type  12  is  a  VHF  unit,  which  operates  over  the  fre¬ 
quency  range  from  118  to  I48  Mc/s  to  tremsmit  and  receive  crystal- 
controlled,  am,  voice  signals.  The  set  can  be  airborne  or  ground- 
based.  \Vhen  the  set  is  ground-based,  a  whip  anter*.,a  is  used.  This 
type  of  radio  set  is  used  near  the  front  lines  in  a  division-area  grid 
ccoimunications  system. 
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Fig.  1.  Block  dlagi'am  of  division-area  grid  cononunloatlons  systen 
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Section  III.  Supplemental  Tests  Performed 


5,  SUPPLEMENTAL  TEST  1.  MUTUAL  INTEBFERENCE  OF  TWO  ANMfl-a(XL-2) 
JAJMSRS 

Purpose 

The  purpose  of  supplemental  test  1  is  to  determine  the  degree 
to  which  two  AN/^ii[[A‘^(XL-2)  Jammers  interfere  with  each  other  and 
reduce  Jamming  efficiency  when  sited  so  that  they  face  one  another 
at  a  distance  less  than  that  at  which  the  Jammers  had  previously 
been  tested. 

b.  Procedure 

Two  ANAiW-S(XL-2)  Jammers  were  sited  1,000  yards  apart, 
facing  one  another.  A  Signal  Generator  6080  was  used  to  feed  a 
l60-]yic/s  signal  through  an  adjustable  T-attenuator,  874-CA,  to  one 
of  the  Jammers.  Countermeasures  Receiving  Set  AH/TIR-9  was  used  to 
moxd.tor  the  output  of  the  two  Jamners,  each  of  which  was  adjusted  to 
make  two  sweeps  per  second  with  a  1/5  duty  cycle.  The  AN/TIil<-9  was 
used  in  an  atten^t  to  synchronize  the  two  ANAiL(i-8(Xlr-2)  Jammers,  but 
variations  in  sweep  rate  made  this  Impossible. 

Tests  were  conducted  under  the  following  five  conditloi^: 


Condition 

(nr) 

Jammer  A 

(condition) 

Signal  generator 
at  A 

(condition) 

Jammer  B, 
always  on 
(squelch) 

1 

Off 

Off 

Off 

2 

On;  squelch  off 

Off 

Off 

3 

On;  squelch  off 

On;  freq.  160  Mc/s 

Off 

4 

On;  squelch  on 

Off 

On 

5 

On;  squelch  on 

On;  freq.  160  Mc/s 

On 

c.  Be,s4.],fe 


During  condition  1,  Jammer  B  triggered  on  noise  and  swept 
from  low  to  high  frequency  with  an  output  between  10  and  15  watts. 
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During  condition  2,  an  occasional  large  pip  appeared  on  the 
scope  of  the  AH/TIil-9  for  a  second  or  3nore  when  the  Jamners  were 
asmohronlzed. 

Under  condition  results  similar  to  those  obtained  during 
condition  2  were  observed.  In  addition,  the  signal  of  the  opposing 
Janmer  could  be  seen  on  the  receiver  scope  of  each  Jamner*  The 
signal  moved  fron  left  to  right,  or  from  right  to  left,  or  remained 
stationary,  because  of  the  variations  in  synchronization. 

During  condition  4>  when  both  jamners  were  operated  with 
their  squelch  circuits  on,  triggering  occurred  only  when  an  inter¬ 
fering  signal  of  17B  Mc/s  was  received.  The  Jammers  did  not  inter¬ 
fere  with  each  other. 


(Condition  3  yielded  the  same  results  as  condition  3> 
AM7^-k  IN  A  GRID  COMMUNICATIONS  SYSTEM 


6.  SUPPLEMENTAL  TEST  2.  EFFECT  OF  AN/^-8rXI^2)  OPERATIQM  ON 


a.  Purpose 

The  purpose  of  supplemental  test  2  is  to  determine  the  inter¬ 
ference  effects  on  communications  when  the  AKAlhl2-8(XIi-2)  is  employed 
in  the  vicinity  of  a  division-area  grid  communications  system  and  to 
determine  at  what  distances  or  in  what  positions  it  could  be  eiqiloyed 
without  disrupting  communications. 

b.  fgqc.qgq^ie 

The  grid  communications  system  was  composed  of  two  iUi/lRC-24 
terminals  sited  20  miles  apaart  with  a  line-of -eight  communications 
path  as  shown  in  fig.  2.  The  system  had  the  capabilities  of  teletype, 
facslMle,  and  voice  transmissions  in  both  directions.  As  no  on-line 
cipher  devices  were  available  at  US&EFG  for  use  in  this  test,  the 
effects  on  these  devices  were  not  determined.  The  AI0flj(2-d(xL-2)  was 
sited  as  shown  in  fig.  2A. 

The  distance  from  terminal  A  was  varied  and  the  effects  of 
the  Jammer  on  the  three  types  of  communication  were  observed  and 
recorded  to  the  distance  at  which  the  effects  of  interference  became 
negligible.  During  this  step  of  the  test,  the  antenna  of  the 
A^0yILO-8(XI^2)  was  directed  alternately  at  each  terminal  to  note 
effects  when  the  tz'ansmlssion  of  the  A^/TRC-24  struck  the  back  lobe 
of  the  Jammer  and  triggered  it  to  Jam  communications. 

The  positions  shown  in  figs.  2B  and  2C  were  also  used  in 
determining  the  interference  effects  with  the  Jammer  so  sited  that 
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- 8  Ml,  FOR  ARC  TYPE  12  TESTS 

-  20  Ml  FOR  AN/TRC-24  TESTS 

JAMMER  - 1~ 


I 


VARIABLE 


1*90®  I 

i_  \  ♦ _ LINE-OF-SIGHT 


C.  JAMMLR  OPPOSITE  POINT  ON  LINE-OF-SIGHT 


TERMINAL  B 


Fig.  2.  Siting  arrangements  for  Tests  2  and  3 
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the  main  axis  of  its  ti^ansmlsslOT  Intersected  the  line  between  the 
teznlnals  at  90  degrees  end  at  various  points  along  that  line.  The 
frequency  of  the  transmitter  at  teznlnal  A  was  134*25  Mb/s.  The 
frequency  of  the  transmitter  at  teznlnal  B  was  154*25  Mb/s.  The 
Jamner  enqployed  the  EDL  folded-dipole  antezina  elevated  10  degrees 
and  polarised  at  25  degrees  and  operated  at  maximum  power.  The 
AH/mQ-8(XL-2)  operated  at  2  sweeps  per  second,  and  its  duty  ^le 
was  1/5.  The  squelch  circuit  of  the  Janoaar  was  tunzed  alternately 
off  and  on  to  determine  the  effect  of  squeloh-clrcult  operation  on 
connunloatlons . 

c.  Iqg't  Rgaults 

With  the  Jasner  sited  on  the  comnunloatlons  llne-of-slght  as 
shown  In  fig.  2A  and  with  Its  antenna  directed  toward  terminal  A,  all 
coanunicatlons  in  both  directions  were  satisfactory  idien  the  Janaar 
was  1  mile  or  more  from  temdnal  A.  A  clicking  noise  at  the  sweep 
rate  of  the  JamoBer  was  audible,  but  It  was  not  Intense  enou^  to 
Interrupt  or  disrupt  voice  transmissions.  At  the  worst.  It  was 
Irritating.  The  clicking  noise  appeared  on  all  channels  and  on  the 
order  wire  and  could  be  heard  as  long  as  the  Jammer  and  the  terminal 
were  within  3  to  5  miles  of  each  other. 

V/hen  the  jammer  approached  within  a  mile  of  a  terminal  with 
the  Jammer's  squelch  off,  the  teletype  conmunloations  became  garbled. 
When  the  squelch  v&a  turned  on  the  comnunloatlons  remained  garUed, 
although  not  so  badly  as  before.  When  the  squelch  was  at  Its 
setting  very  little  Jamming  occurred.  An  unexpected  effect  on  the 
tele'^rpe  transmissions  was  that  idzen  the  teletypes  were  not  trans¬ 
mitting  any  messages  and  the  Jammer  happened  to  be  on,  a  relay  In  the 
TH-5  rectifiers  used  In  the  communications  circuit  was  thrown  open, 
and  the  teletypes  ran  open  at  random.  Different  TH-5  rectifier  units 
were  substituted,  and  various  degrees  of  the  random  teletype  operation 
resulted.  In  one  Instance,  the  machines  all  ran  open  continuously, 
but  in  another,  spasmodically.  In  still  another  i^tazuie  the  relay 
opened  only  partially  and  caused  the  teletype  k^s  to  flutter  and 
Jump  intermittently. 

The  effects  on  facsimile  were  not  considered  serious.  Dotted 
lines  were  produced  by  the  Jammer  signal  at  Intervals  In  proportion 
to  the  sweep  rate  of  the  Jammer,  but  these  lines  were  neither  dark 
enough  nor  dense  ezwugh  to  obscure  the  transmission. 

At  a  distance  of  1  mile  from  terminal  A  the  Jammer  antenna 
was  turned  around  and  directed  at  the  B  terminal  to  note  the  Inter¬ 
ference  effects  at  A  from  the  back  lobe  of  the  Jammer  antenna.  The 
only  effect  was  slif^^t  garbling  of  the  teletype. 
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When  the  Jamner  was  sited  1  mile  off  llne*K>f-slc^t  opposite 
tennlnal  A  as  shown  In  fig.  2B,  the  effects  were  approximately  the 
same  as  udien  It  was  on  the  oamaunlcatlons  llne--of-slght.  The  Janmer 
antenxia  was  pointed  only  In  the  direction  of  the  teimlnal. 

When  the  Jammer  was  placed  1  mile  off  llne*K>f -sight  at  a 
point  1/2  mile  from  terminal  k,  the  effects  were  approximately  the 
same.  At  a  distance  of  1  l/2  mlles»  no  Interference  was  noted  even 
with  the  Jammer  squelch  off. 

7.  SUPPLEMEafTAL  TEST  3.  EFFECT  OF  AN/Mm-8rxi^2)  OPERATION  ON  ARC 

WUZ 

a.  pqrpgag. 

The  purpose  of  test  3  Is  to  determine  the  Interference  effects 
on  communications  when  the  ANiAlIQ-8(XL-2)  was  used  In  proximity  to 
a  VHP  circuit  that  employs  two  units  of  ABC  Type  12  separated 
5  miles  but  with  line-of-sight  between  them. 

b.  Procedure 

The  method  enployed  In  test  3  was  the  same  as  that  Illus¬ 
trated  In  fig.  2  for  test  2.  The  Jammer  was  sited  directly  on  the 
llne-of -sight,  then  on  a  line  at  right  angles  to  the  Une-of-slght 
at  the  point  occupied  by  one  of  the  ABC  Type  12  units,  and  then 
on  a  line  that  is  perpendicular  to  the  llne-of -sight  and  Intersects 
it  1/2  mile  from  terminal  A.  The  communication  equipments,  idilch 
were  $  miles  apart,  operated  on  a  frequency  of  132.82  lyic/s.  The 
Jammer  enployed  the  EDL  folded  dipole  antenna  elevated  10  degrees 
and  polarized  at  2^  degrees  and  operated  at  maximum  power.  It 
operated  at  two  sweeps  per  second  with  a  duty  cycle  of  1/5  and  with 
the  squelch  circuit  turned  alternately  off  and  on. 

Voice  transmissions  were  directed  from  each  radio  set  to  the 
other  radio  set.  The  interference  effects  were  observed  for  various 
distances  from  the  AN/MIA-^(XL-2)  to  the  ABC  lype  12  units,  and  for 
various  distances  from  the  llne-of -sight  and  at  orientations  to  It 
to  detexmlne  the  distances  and  positions  at  which  the  effects  of 
interference  became  negligible. 

c.  Results 

While  the  ANAiLQ-8(XL-2)  was  sited  as  shown  in  fig.  2A  on 
the  line-of-sight  l/2  mile  from  terminal  A  and  4  l/2  miles  from 
tezmlnal  B,  interference  was  uxiifozmly  negligible.  At  terminal  B 
the  Jammer  sweep  wais  audible  at  all  times,  but,  at  tezmlnal  A,  the 
sweep  was  audible  only  when  the  squelch  circuit  was  turned  off. 
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When  the  Janner  was  moved  to  a  point  1/8  mile  from  teznlnal  A 
the  sound  of  the  sv/eep  v/as  audible  at  both  texmlzuds  rdlether  the 
squeloh  was  on  or  off,  but  the  effect  at  terminal  A  was  so  strong  that 
the  operator  at  this  teimlnal  was  unable  to  understand  voice  signals. 

The  ANAlh(i‘~8(XL-2)  was  then  sited  as  shown  In  fig.  2B  along 
a  line  perpendicular  to  the  llne-of -sight  that  passed  throu£^ 
texmlnal  A.  At  teimlnal  B  the  sweep  of  the  jammer  was  heard  at  all 
times  and  from  all  jammer  sites,  \diether  the  squelch  circuit  was 
amlled  or  not.  The  same  was  true  at  terminal  A  vdien  the  jammer  was 
1/4  mile  away,  but  when  the  jammer  was  l/B  mile  away  and  the  squelch 
was  on,  the  sweep  was  not  audible  at  texmlnal  A. 

Y/hen  the  Jammer  was  sited  1/4  ndle  off  the  line-of -sight  as 
shown  In  fig  2C,  Interference  was  negligible. 


g«  4.  .1 


FXM  RADIO  TEEMENAL  SET  AN/TRC-24 


M/lSUl-B(Xlr-2)  OPERATION 


a.  Purpose 

The  purpose  of  supplemental  test  4  Is  to  determine  the  degree 
to  vdilch  division-area  grid  communications  eirolc^ng  the  Al^TBC-24 
could  Interfere  with  the  operation  of  the  A10^**8(XI>2)  udien  It  Is 
used  as  a  countermeasure  to  105-mm  howitzer  VT  fuzes. 


b.  Procedure 

The  jammer  was  sited  at  90-degree  aspect  to  the  trajectory  of 
lOS-mm  howitzer  VT  fire  at  the  jamming  range  of  9,000  yards,  at  iMoh 
a  kill  of  70  to  90  percent  could  be  expected,  and  the  AIV^TRC-24  was 
sited  10  miles  away  on  the  opposite  side  of  the  trajectory,  directly 
opposite  the  jammer.  The  antenna  of  the  AN/THC-24  was  directed  at 
the  ANl/tol-8(XL-2),  which  was  operating  at  164  Mc/s,  a  typical  fuze 
frequency. 

At  this  relative  location,  the  jammer  became  coimletely 
ineffective.  To  determine  the  distance  at  vdilch  the  Al'^/TRC-24  would 
not  shkre  power  with  the  M/)^-8(XL-2)  at  this  relative  location. 

It  would  have  been  necessary  to  withdraw  the  AH/TRC-24  to  successively 
greater  distances  until  the  power  sharing  ceased.  Because  of  range 
limitations,  a  more  practicable  relocation  was  made.  The  AH/TRC-24 
was  reslted  in  line  with  but  behind  the  main  axis  of  the  lobe  of  the 
jammer,  as  shovm  in  fig.  3. 

The  AIV'TBC-24  was  operated  with  a  1,000-cps  tone  on  each  of 
the  12  voice  channels.  The  distance  at  which  power  sharing  became 
effective  through  the  back  lobes  of  the  ANA(Ii2-8(XL-2)  antenna  was 
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Fig.  3.  Siting  arrangement  for  Supplemental  Iteet  4 
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detexnined.  Field  strength  measurements  of  the  dI^TBC-24  trans¬ 
mission  were  taken  at  the  jamner  antenna  with  the  Janner  antenna 
directed  (1)  at  the  AH/TRC-24«  (2)  90  degrees  away  from  it»  and 
(3)  ISO  degrees  away.  Ihe  measurements  were  made  through  the 
antenna  of  the  AN/u[A-d(XL-2)  with  an  NF-103  field  strength  meter. 

Throughout  the  test  the  A)lAlIQ-d(XL-2)  used  maximum  power 
and  employed  the  EDL  folded-dipole  antenna  elevated  10  degrees  and 
polariaed  at  25  degrees.  It  operated  at  two  sweeps  per  second  with 
a  duty  cycle  of  l/$,  and  the  squelch  circuit  was  on  continuotisly. 

0.  Teat  Results 

The  ANAILI^-S(X]>2),  without  interference,  obtained  a  kill 
of  90  percent  at  a  Jamming  range  of  9,000  yards.  When  the  AN/TIiC-24 
was  moved  to  successively  closer  positions  from  the  rear,  the  Jammer 
began  power-sharing,  and,  when  the  AH/TBC-24  was  situated  within 
6,400  and  8,100  yards,  the  kill  dropped  to  TO  percent. 

The  Inherent  noise  level  at  the  AHAlLq-8(XL-2)  antenna  was 
16  uv.  The  actual  field  strength  of  the  signal  received  from  the 
dH/TBC-24  at  the  distance  yhere  Interference  began  was  calculated 
froB  the  equation 

St  ='V(Sa+  N)2  -  m2  (1) 

Bdiere  St  ■  true  signal  strength 

Sa  "  apparent  signal  strength 
N  s  inherent  noise  level  of  receiving  equipment. 

The  readings  were  taken  with  the  antenna  of  the 
ANAQA**S(XL-2)  in  three  different  orientations  with  respect  to 
the  AH/TRC-24:  (l)  directed  toward  the  AH/TRC-24;  (2)  rotated 
from  the  first  orientation  horizontally  90  degrees;  and  (3)  rota¬ 
ted  horizontally  an  additional  90  degrees,  or  180  degrees  hori¬ 
zontally  from  the  first  orientation. 

Substituting  in  equation  (1)  the  apparent  signal  strengths 
at  8,000  yards  in  the  orientations  described,  the  true  field 
strength  of  the  All/TRC-24  at  the  Jammer  antenna  was  calculated  as 
shown  in  Table  I. 
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Table  I.  Field  Strengths  at  j^clfled 

Orientations  of  the  Jammer  ^tenna 


Orientation  of 
Jammer  antenna 
(deg) 

®a 

(uv) 

St 

(uv) 

0 

160 

159 

90 

28 

23 

180 

50 

48 

Since  the  field  strength  of  a  signal  in  microvolts  varies 
directly  with  the  distance  from  a  point  source  of  energy,  assuming 
constant  in^dance  characteristics  along  the  path  of  transmission, 
the  distance  at  which  the  AH/TBD-2A  would  Interfere  with  the 
AH4iLI^(XL-2)  Then  its  transmission  was  "looking”  down  the  axis  of 
the  main  lobe  of  the  Jammer,  as  in  orientation  1  (see  Table  I),  can 
be  estimated  with  a  fair  degree  of  accuracy.  The  field  streng^ 
of  the  interfering  signal  must  be  the  same  as  the  true  strength  of 
the  signal  received  vhbn  the  transmissions  of  the  AH/TRC-24  and  the 
are  Identical  in  azimuth,  as  in  orientation  3  (see 
Table  I).  The  distance  at  vhlch  interference  will  cease  at  orien¬ 
tation  1  is  detexmined  by  the  equation 

DiVi  -  D2V2,  or  D2  =  (2) 

V2 

where  s  distance  (yds)  corresponding  to  the  139-uv  strength  of 
the  AH/TRC-24  with  orientation  1, 

Vi  ■  field  strength  (uv)  at  Di  with  orientation  1 

D2  ■  limit  (yds)  of  interference  by  AN/TRC-24  at  orientation  3 

V2  ■  field  strength  (uv)  at  vrith  orientation  3. 

In  equation  2,  substitute 

Dp  s  8.000  X  159  ■  26,000  yds  (approx) 

48 

s  15  miles 

Ihe  main  lobe  of  the  AN/^fLI^-8(XL-2)  will,  therefore,  not 
be  affected  by  the  AH/TRC-24  if  the  equipments  are  sited  more  than 
13  miles  apart.  By  the  same  method  it  can  be  established  that  the 
side  lobe  of  the  Jammer  will  not  be  affected  unless  the  equipments 
are  closer  than  3,800  yards  or  2.2  miles;  and  direct  field  measure¬ 
ments  given  in  Table  I  show  that  the  rear  lobe  will  be  free  of 


16 

SECRET 


SECRET 

interference  If  the  AIV'TRC-24  Is  kept  3.6  to  4*6  miles  away.  In 
application  of  these  test  results,  various  factors  must  be  taken  Into 
consideration.  These  values  are,  of  course,  variable  because  of  the 
influence  of  weather  and  terrain.  The  test  results  were  obtained 
for  only  one  elevation  and  one  polarization  of  the  Jammer  antenna. 
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Section  IV. _ ConfiluaAona 


Jt.  Supplemental  test  1  shows  that  although  two 

J  aimers  cause  mutual  Interference  when  facing  each  other, 
the  Interference  Is  of  such  short  duration  and  displays 
such  frequency  variation  that  Jamming  effectiveness  Is  not 
appreciably  reduced.  The  range  of  1,CXX)  yards,  which  was 
used  In  the  test,  Is  not  a  tactical  range.  In  actual  combat 
the  Jammers  would  probably  be  2, OCX)  yards  apart  or  even  farther. 
Since  previous  tests  at  these  greater  ranges  with  oolUnear 
antenna  patterns  demonstrated  no  reduction  In  the  efficiency 
of  the  Jammers,  mutual  interference  does  not  create  a  tactical 
disability. 

Supplemental  test  2  shows  that  the  AHAAUi<>S(XL-2)  causes  no 
serious  Interference  with  division-area  grid  comnunlcatlons 
as  long  as  the  Jammer  Is  positioned  farther  than  1  mile 
from  all  communications  terminals.  At  distances  of  less  than 
1  mile  the  teletype  circuits  are  seriously  affected.  Although 
no  testing  was  performed  with  on-line  unenciphered  code  devices. 
It  Is  assumed  from  the  results  of  the  tests  that  have  been 
conducted  that  these  devices  would  be  affected  In  much  the  same 
manner  as  the  teletype  circuits. 

2*  The  results  of  supplemental  test  3  show  that  the  AI0ILQf-8(XIr-2) 
will  not  cause  critical  intei.f  erence  with  voice  cominunloatloins 
eimloying  the  ARC  Type  12  radio  set  at  distances  greater  than 
l/4  mile.  At  such  distances  some  Interference  exists  but  It  Is 
not  serious  enough  to  prevent  coamunlcatlon. 

4.  Supplemental  test  4  shows  that  the  AR/lb{IA-8(XL-2)  loses  effec¬ 
tiveness  In  Jamming  VT  fuzes  when  the  Al(/TRC-24  is  directed  at 
the  Jammer,  and  that  the  AN/TRC-24  must  be  \Tlthdrawn  13  miles 
Ydien  the  equipments  oppose  one  another  In  the  direction  of 
transmission,  or  2.2  miles  to  protect  the  side  lobes  of  the 
Jammer  and  approximately  4  miles  to  protect  the  rear  lobe. 
Because  of  expected  variations  in  terrain,  weather,  or  param¬ 
eters  of  the  Jammer,  these  values  are  considered  to  be  nominal. 
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